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1
CENTRIFUGAL PUMP CASING WITH
OFFSET DISCHARGE

TECHNICAL FIELD

This disclosure relates in general to centrifugal pumps used
in various industrial applications and, in particular, relates to
an improved pump casing configuration for centrifugal
pumps where the discharge is advantageously positioned
relative to the circumferential profile of the pump casing.

BACKGROUND OF THE DISCLOSURE

Centrifugal pumps are used in a variety of industries to
process and transport fluids. The type and configuration of
centrifugal pumps vary widely, but are typically comprised of
a pump casing having an inlet for receiving a fluid into the
pump, a discharge outlet for transporting fluid away from the
pump casing, and at least one impeller for drawing fiuid into
the pump and moving the fluid to a pumping chamber that is
in fluid communication with the discharge outlet.

The configuration and arrangement of the basic elements
of centrifugal pumps are determined or influenced in part by
the type of fluids that are being processed. For example,
processing slurries, or liquids that contain solids, requires a
different type of pump configuration as compared to pumps
used for processing clear liquids, or those which contain little
or no solids. In general, centrifugal slurry pumps may gener-
ally be larger in size than centrifugal pumps used for process-
ing clear liquids. Also, the area where the centrifugal pump is
installed may influence the dimensions and configuration of
the pump. For example, the size of an industrial plant, the size
of'atruck bed or skid and constraints on piping configurations
may influence the size, type or configuration of pump that
may be employed in the particular space of the plant.

In operation at an industrial site, it may become necessary
or desirable to process a different type of fluid than had
previously been processed at the site, and a repurposing of an
existing industrial site may require the use of different cen-
trifugal pumps than had previously been used at that site.
Therefore, the need or desire may arise for replacing the
existing or previously-used pumps with a new type of pump,
such as replacing the clear fluid process pumps with slurry
pumps.

The replacement of one type of pump for a different type of
pump is difficult, however, because the piping to which the
pumps are connected to provide a flow pathway for the pro-
cessed fluids is not easily reconfigured. Attempting to recon-
figure the piping network to accommodate a new type or
configuration of a pump may be very costly and time con-
suming. More importantly, pump efficiencies may be sacri-
ficed in an effort to repurpose the plant by employing a new
type of pump. Therefore, attention must be paid to providing
a pump configuration that will enable substitution of the new
pump for the old pump without losing pumping efficiencies.

SUMMARY

In a first aspect, embodiments are disclosed of a pump
casing for a centrifugal pump comprising a casing body hav-
ing a circumferential portion and a centerline, an opening
formed in the casing body to provide receipt of a drive shaft
therethrough, an opening formed in the casing body to pro-
vide an inlet pathway for fluid to enter the casing body, and a
discharge formed in the casing body, the discharge having a
midline, and wherein the midline of the discharge is located at
a point between the centerline of the casing body and a tan-
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gential line extending parallel to the centerline of the casing
body. This aspect of the disclosure has a particular advantage
of'providing a pump that can be adapted for use in an existing
piping assembly without the need for costly reconfiguration
of the piping assembly.

In certain embodiments, the midline of the discharge is
parallel to the centerline and tangential line of the casing
body.

In other certain embodiments, the midline of the discharge
is located at a midpoint of the distance between the centerline
of the casing body and the tangential line of the casing body.

In yet another embodiment, the discharge comprises a
flange associated with the discharge.

In another aspect of the disclosure, a pump casing for a
centrifugal pump comprises a casing body having a circum-
ferential portion and a center defined relative to the circum-
ferential portion, a discharge extending from the circumfer-
ential portion of the casing body, the discharge having a
midline defining a fluid pathway for discharge of fluid from
the casing body, and a cutwater having a leading edge,
wherein, the casing body has a centerline extending through
the center of the casing body and a tangent line defined by the
circumferential portion of the pump casing, and further
wherein the midline of the discharge is positioned between
the centerline and tangent line of the pump casing. The pump
casing of this aspect of the disclosure has the particular
advantage of enabling the pump casing to be used in any
number of pumping applications and in any orientation while
maintaining operating efficiencies.

In certain embodiments, the distance between the midline
of'the discharge and the centerline of the pump casing is from
about 20% to about 80% of the distance between the center-
line of the pump casing and the tangent line of the pump
casing.

In other embodiments, the distance between the centerline
of'the pump casing and midline of the discharge may be from
about 30% to about 70% of the distance between the center-
line of the pump casing and the tangent line of the pump
casing.

In still other embodiments, the distance between the cen-
terline of the pump casing and midline of the discharge may
be from about 40% to about 70% of the distance between the
centerline of the pump casing and the tangent line of the pump
casing.

In yet other embodiments, the distance between the cen-
terline of the pump casing and midline of the discharge may
be from about 50% to about 70% of the distance between the
centerline of the pump casing and the tangent line of the pump
casing.

In other embodiments, the distance between the centerline
of'the pump casing and midline of the discharge may be from
about 60% to about 70% of the distance between the center-
line of the pump casing and the tangent line of the pump
casing.

In other embodiments, the distance between the centerline
of the pump casing and the midline of the discharge may be
from about 62% to about 68% of the distance between the
centerline of the pump casing and the tangent line of the pump
casing.

And in other embodiments, the distance between the cen-
terline of the pump casing and midline of the discharge may
be greater than 60%, but less than or equal to 80% of the
distance between the centerline of the pump casing and the
tangent line of the pump casing.

In certain other embodiments, the leading edge of the cut-
water is positioned at an angle to a horizontal axis line X
positioned and extending through the center of the casing
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body when the midline of the discharge is in a vertical orien-
tation, the angle being between five degrees and fifty degrees
from the horizontal axis line X.

In some embodiments, the angle is from about five degrees
to about fifty degrees from the horizontal axis line X.

In one particularly embodiment, the angle is from about
five degrees to about forty degrees from the horizontal axis
line X.

In another suitable embodiment, the angle is from about
five degrees to about thirty degrees from the horizontal axis
line X.

In yet another embodiment, the angle is from about five
degrees to about twenty degrees from the horizontal axis line
X.

In still other embodiments, the angle is from about five
degrees to about fifteen degrees from the horizontal axis line
X.

In other embodiments, the angle is from about seven
degrees to about thirteen degrees from the horizontal axis line
X.

In still other embodiments, the angle is from about nine
degrees to about eleven degrees from the horizontal axis line
X.

In yet other embodiments, the angle is greater than zero
degrees, and is less than fifty degrees from the horizontal axis
line X.

In another aspect of the disclosure, a centrifugal pump
comprising a pump casing for a centrifugal pump comprises
a casing body having a circumferential portion and a center
defined relative to the circumferential portion, a discharge
extending from the circumferential portion of the casing
body, the discharge having a midline defining a fluid pathway
for discharge of fluid from the casing body, and a cutwater
having a leading edge, wherein, the casing body has a center-
line extending through the center of the casing body and a
tangent line defined by the circumferential portion of the
pump casing, and further wherein the midline of the discharge
is positioned between the centerline and tangent line of the
pump casing, a drive shaft and an impeller operatively con-
nected to the drive shaft. The centrifugal pump of this aspect
provides an advantage of enabling the centrifugal pump to be
used in any number of pumping applications and in any
orientation while maintaining operating efficiencies.

In certain embodiments of the centrifugal pump, the dis-
tance between the midline of the discharge and the centerline
is between fifty percent and eighty percent of the distance
between the centerline and the tangent line of the pump cas-
ing.

In certain other embodiments of the centrifugal pump, the
leading edge of the cutwater is positioned at an angle to a
horizontal axis line X positioned and extending through the
center of the casing body when the midline of the discharge is
in a vertical orientation, the angle being between five degrees
and fifty degrees from the horizontal axis line X.

In some embodiments of the centrifugal pump, the angle is
between ten degrees and twenty-five degrees from the hori-
zontal axis line X.

Other aspects, features, and advantages will become appar-
ent from the following detailed description when taken in
conjunction with the accompanying drawings, which are a
part of this disclosure and which illustrate, by way of
example, principles of the inventions disclosed.

DESCRIPTION OF THE FIGURES

The accompanying drawings facilitate an understanding of
the various embodiments in which:
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FIG. 1A is a view in elevation of a schematic depiction of
aprior art pump casing having a discharge outlet positioned at
the centerline of the pump casing;

FIG. 1B is a side view in elevation of the pump casing
shown in FIG. 1A;

FIG. 2A is a view in elevation of a schematic depiction of
a prior art pump casing having a discharge outlet positioned
tangentially to the circumference of the pump casing;

FIG. 2B is a side view in elevation of the pump casing
shown in FIG. 2A;

FIG. 3 is a view in elevation, and in axial cross section, of
a pump casing in accordance with the present disclosure;

FIG. 4 is an orthogonal view of a pump configured with a
pump casing in accordance with the present disclosure;

FIG. 5A is a schematic view in cross section of a tangential
discharge pump in vertical orientation depicting readiness for
priming;

FIG. 5B is a schematic view in cross section of a tangential
discharge pump in horizontal orientation depicting readiness
for priming;

FIG. 6A is a schematic view in cross section of a central
discharge pump in vertical orientation depicting readiness for
priming;

FIG. 6B is a schematic view in cross section of a central
discharge pump in horizontal orientation depicting readiness
for priming;

FIG. 7A is a view in cross section of a pump casing of the
present disclosure in vertical orientation depicting readiness
for priming; and

FIG. 7B is a view in cross section of a pump casing of the
present disclosure in horizontal orientation depicting readi-
ness for priming.

DETAILED DESCRIPTION

As background to the understanding of the embodiments
described in the present disclosure, the principle elements of
a pump casing are described in terms of conventional pump
casing arrangements. For example, FIGS. 1A and 1B illus-
trate schematically a pump casing 10 that comprises a casing
body 12 having a circumferential portion 14 defining the
outer periphery of the casing body 12. The pump casing 10
comprises a first side 16 and a second side 18 spaced apart
from the first side. The first side 16 and second side 18 of the
casing body, in conjunction with the circumferential portion
14, define an interior space or chamber that is sized to accom-
modate an impeller (not shown) within the casing body 12.

As is conventionally known, the casing body is structured
with a first opening 20 in one side of the casing body 12, here
shown as the first side 16, through which a drive shaft (not
shown) is positioned for securement to the impeller in known
fashion. Thus, the first side 16 of the casing body 12 may be
referred to as the drive side of the pump casing 10. The casing
body 12 is additionally formed with a second opening 22,
shown in FIG. 1B as being formed in the second side 18 of the
casing body, through which fluid enters the pump casing 10.
Thus, the second opening 22 is defined as the inlet of the
pump casing 10, and the second side 18 of the casing body 12
may be referred to as the suction side of the pump casing 10.
The pump casing 10 further includes a discharge 24 which
provides a pathway through which fluid exits the pump casing
10.

In the prior art pump casing 10 depicted in FIGS. 1A and
1B, the casing body 12 has a center 26 which is generally
established as the centerpoint defined relative to the circum-
ferential portion 14 of the casing body 12. Consequently, the
casing body 12 may be said to have a centerline 28 that lies in
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a plane that bisects the casing body 12 in a direction that
extends along the rotational axis of the impeller and drive
shaft (not shown). Accordingly, the plane in which the cen-
terline 28 of the pump casing 10 depicted in FIG. 1A lies
extends into the paper. The plane in which the centerline 28
lies is determined when the pump casing 10 is in a vertical
orientation with the discharge 24 extending upwardly as
depicted in FIG. 1A with the midline of the discharge in a
vertical orientation.

In the prior art pump depicted in FIG. 1A, a midline 30 of
the discharge 24, which generally defines the pathway and
direction of fluid exiting the pump casing 10, lies in the plane
of'the centerline 28 of the casing body 12. This configuration
of'a centrifugal pump casing 10 may be used in the construc-
tion of process pumps that are used to transport clear fluids, or
those fluids that have relatively little particulate matter
entrained in the fluid to be processed, i.e. low duty slurry
pumps. Pumps of the type depicted in FIGS. 1A and 1B may
be termed “central discharge” pumps, connoting the fact that
the midline 30 of the discharge 24 is oriented along the
centerline 28 of the pump.

FIGS. 2A and 2B depict another, more common, pump
casing 40 configuration. Like elements of the structures of the
pump casing 10 depicted in FIGS. 1A and 1B are denomi-
nated in FIGS. 2A and 2B with like reference numerals. Thus,
the pump casing 40 of FIGS. 2A and 2B comprises a casing
body 12 having a first side 16, a second side 18 and a circum-
ferential portion 14, the combination of which defines an
interior space or chamber within which an impeller (not
shown) is positioned in known fashion. The casing body 12
has a first opening 20 for receipt of a drive shaft therethrough
for connection to the impeller. The casing body 12 also has a
second opening 22 providing an inlet for fluid entering into
the casing body 12, in known fashion.

The casing body 12 of the conventional pump depicted in
FIGS. 2A and 2B has a discharge 42 formed in the casing
body 12. However, in this configuration, the discharge 42 is
tangential to the circumferential portion 14 of the casing body
12. Thus, a midline 44 of the discharge 42, which generally
defines the pathway and direction of fluid flow exiting the
pump casing 40, lies in a plane that is tangential relative to the
circumference of the pump casing 12 and which is parallel to
the plane of the centerline 28 of the casing body 12. The plane
in which the midline 44 of the discharge 42 lies is spaced apart
from the plane of the centerline 28. The plane of the centerline
28 is determined when the pump casing 40 is in a vertical
orientation with the discharge 42 extending upwardly as
depicted in FIG. 2A, and when the midline 44 of the discharge
is vertically oriented. The configuration of the pump casing
40 depicted in FIGS. 2A and 2B is most prevalently used in
the construction of slurry pumps that are used to process
solids-entrained fluids. Pumps of the type depicted in FIGS.
2A and 2B may be termed “tangential discharge” pumps,
connoting the fact that the midline 44 of the discharge lies on
or in close proximity to a tangent of the outer circumference
of the pump casing 12.

FIG. 3 depicts a pump casing 50 in accordance with the
present disclosure. The pump casing 50 is comprised of a
casing body 52 having a circumferential portion 54 which is
defined by the circumference of the pump casing 50. The
casing body 52 is formed with a first side 56 and second side
58, as shown in FIG. 4, which depicts a pump 60 in accor-
dance with the present disclosure. An opening 62 is formed in
the first side 56 of the casing body 52 through which a drive
shaft 64 (FIG. 4) is positioned to engage an impeller 66 (FIG.
3) that is positioned within the pump casing 50. The drive
shaft 64 defines a rotational axis 70 of the pump 60.
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In the embodiment of the pump casing 50 depicted in FI1G.
4, an opening 68 is provided in the second side 58 of the
casing body 52 which provides an inlet for ingress of fluid
into the pump. It should be noted that the opening in the pump
casing 50 that defines the inlet of the pump may be formed
elsewhere in the casing body 52, such as generally tangen-
tially to the circumferential portion 54. As depicted in FIGS.
3 and 4, however, the inlet of the pump, or opening 68, is
axially aligned with the drive shaft 64.

The casing body 52 of the embodiment depicted in FIG. 3
has a center 72, which is defined relative to the circumference
of'the casing body 52. It should be noted that the center 72 of
the casing body 52 may, or may not, be coaxial with the
rotational axis 70 of the impeller 66 and drive shaft 64. In the
arrangement depicted in FIG. 3, the center 72 of the casing
body 52 is not coaxial with the rotational axis 70 of the
impeller 66 and drive shaft 64.

The pump casing 50 further includes a centerline 74 of the
casing body 52 which lies in a plane that, in this particular
configuration, is substantially co-extensive with a plane in
which the rotational axis 70 of the impeller 62 lies. It should
be noted that the plane in which the centerline 74 lies, which
is determined when the pump casing 50 is in a vertical orien-
tation with the discharge 80 extending upwardly as depicted
in FIG. 3, need not be the same plane in which the rotational
axis 70 lies. Both planes, however, are considered to be ver-
tically oriented for the purposes of defining the structure of
the pump 60 and pump casing 50 of this disclosure.

The casing body 52 of the present disclosure is further
configured with a discharge 80 that extends generally out-
wardly from the circumferential portion 54 of the casing body
52. However, the discharge 80 is positioned, relative to the
circumferential portion 54 ofthe casing body 52, such that the
midline 82 of the discharge 80 is positioned away or oft from
the tangent line 86 of the casing body 52 by a defined distance,
and is located between the tangent line 86 and the centerline
74 of the casing body 52. The midline 82 of the discharge 80
lies in a plane that is parallel to the planes in which the
centerline 74 lies and the tangent line 86 lies, respectively, but
is spaced between the latter two planes

The midline 82 ofthe discharge 80 establishes a pathway of
fluid flow from the discharge 80. Thus, the pump casing 50
may be said to have an offset discharge by virtue of the fact
that the midline 82 is neither centered, i.e., positioned at the
centerline 74 of the pump casing 50, nor tangential, i.e.,
positioned at or near the tangent line 86 of the pump casing
50, but is positioned between the centerline 74 and the tangent
line 86. The position of the discharge 80 relative to the cir-
cumferential portion 54 or circumference of the pump casing
50 may vary such that the midline 82 of the discharge 80 is
closer to the tangent line 86 of the casing body 52 or closer to
the centerline 74 of the casing body 52.

The particular location of the midline 82 of the discharge
80 depicted in FIG. 3 is by way of example only. The midline
82 may be located at any number of points along the distance
D between the tangent line 86 and the centerline 74. In a
particularly suitable embodiment, the distance between the
centerline 74 and midline 82 may be from about 20% to about
80% of the distance between the centerline 74 and the tangent
line 86 of the pump casing 50. In other embodiments, the
distance between the centerline 74 and midline 82 may be
from about 30% to about 70% of the distance between the
centerline 74 and the tangent line 86 of the pump casing 50. In
still other embodiments, the distance between the centerline
74 and midline 82 may be from about 40% to about 70% of the
distance between the centerline 74 and the tangent line 86 of
the pump casing 50. In yet other embodiments, the distance
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between the centerline 74 and midline 82 may be from about
50% to about 70% of the distance between the centerline 74
and the tangent line 86 of the pump casing 50. In other
embodiments, the distance between the centerline 74 and
midline 82 may be from about 60% to about 70% of the
distance between the centerline 74 and the tangent line 86 of
the pump casing 50. In other embodiments, the distance
between the centerline 74 and midline 82 may be from about
62% to about 68% of the distance between the centerline 74
and the tangent line 86 of the pump casing 50. And in other
embodiments, the distance between the centerline 74 and
midline 82 may be greater than 60%, but less than or equal to
80% of the distance between the centerline 74 and the tangent
line 86 of the pump casing 50.

In the first instance, the configuration of the pump casing
50 of the disclosure enables the pump 60 to be incorporated
into an installation where a process pump has previously been
employed. That is, process pumps that are used to transport
clear fluids tend to be smaller in size and cannot be readily
replaced by pumps of a configuration type shown in FIGS. 1A
and 2A. The pump casing 50 of the present disclosure, having
adischarge 80 with amidline 82 that is offset from the tangent
line 86 and offset from the centerline 74, enables a large size
pump that is suitable for processing slurries to be substituted
for an existing process pump without the need for reconfig-
uring or replacing the network of pipes that attach to the
discharge. Thus, the positioning of the discharge 80 of the
present embodiment enables the flange 84 of the discharge 80
to be readily attached to the existing piping network, thereby
significantly reducing costs for retrofitting an existing instal-
lation.

However, while the configuration of an offset discharge 80
provides marked advantages as noted, the configuration of an
offset discharge 80 gives rise to the potential for compromis-
ing the operational efficiencies of the pump. Among the chal-
lenges to pump operational efficiency is the potential for
compromising the seals, which can cause fluid to leak from
the pump and into the environment.

As is well known in the pump arts, a sealing mechanism of
some kind is provided in the area where the drive shaft enters
the pump casing. The seal mechanism or seal assembly pro-
vides a fluid barrier between the drive shaft and the casing so
that fluid does not leak from the pump casing. It is also well
understood that many types of pumps, and particularly cen-
trifugal pumps, need to be primed with fluid before initiating
operation of the pump. Typically, a pump is primed by flow-
ing fluid through the pump in an amount sufficient to cover the
impeller so that the impeller is pumping fluid and not air. If
too much air exists in the pumping chamber, the pump may be
said to “run dry.” Running the pump dry may be especially
deleterious to the seal mechanism, and can effectively destroy
the ability of the seal mechanism or assembly to provide a
fluid barrier.

Many centrifugal pumps, by their construction, present the
potential for running dry. For example, as illustrated in FIG.
5A, many tangential discharge pumps 100 are configured
with a cutwater 102 having a leading edge 104 that extends to
a point that is effectively in alignment with or positioned
slightly away from a horizontal axis line 106 when the dis-
charge 110 of the pump 100 is oriented in a vertical position.
Consequently, when the pump is primed with fluid, the fluid
line 112 is insufficient to cover or submerge the seal 114, and
the pump will run dry, thereby damaging the seals.

On the other hand, as illustrated in FIG. 6A, many central
discharge pumps 150 are configured with a cutwater 152
having a leading edge 154 that is of lesser extended length.
When the pump 150 is in a vertical orientation, as shown, and
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is primed with fluid, the fluid line 156 is sufficient to sub-
merge the seal 158, and the pump 150 will not run dry.

However, as illustrated further in FIG. 5B, when a tangen-
tial discharge pump 100 is oriented horizontally, where the
midline 118 of the tangential discharge 110 is oriented hori-
zontally, the leading edge 104 of the cutwater 102 is config-
ured such that the pump is able to retain a sufficient amount of
fluid when primed to prevent the pump from running dry.
Conversely, as shown in FIG. 6B, when a central discharge
pump 150 is oriented horizontally for operation, where the
midline 160 of the discharge 162 is oriented horizontally, the
leading edge 154 of the cutwater 152 is positioned at or near
a horizontal axis 164 of the pump 150 and the pump 150 is
incapable of retaining sufficient fluid to submerge the seal
158, and the pump will run dry.

Thus, conventional tangential discharge pumps and central
discharge pumps, by their configurations, present limitations
to their use in all applications and in all orientations, as
demonstrated in FIGS. 5A and 5B and FIGS. 6A and 6B.

The pump casings and pumps of the present disclosure are
especially configured to provide a pump which is not only
capable of being employed in any number of applications and
in any number of orientations, but the pump casing is particu-
larly configured to assure proper priming of the pump to
thereby improve pump efficiencies.

Accordingly, as shown in the cross section view of the
pump casing 50 depicted in FIG. 3, the pump casing 50
includes a volute 90 which is defined by the circumferential
portion 54 of the casing body 52. The pump casing 50 is
configured with a cutwater 92 that is positioned in proximity
to the throat 94 of the discharge 80. The cutwater 92 extends
downwardly from the circumferential portion 54, and volute
90, to terminate in a leading edge 96. When the pump casing
50 is in a vertical orientation, as shown in FIG. 3, and a
horizontal axis line X and vertical axis line Y are drawn
through the center 72 of the pump casing 50, the leading edge
96 is positioned at an angle O relative to the horizontal axis
line X. The angle © can be anywhere from about five degrees
to about 50 degrees. In one particularly embodiment, the
angle O is from about five degrees to about forty degrees. In
another suitable embodiment, the angle © is from about five
degrees to about thirty degrees. In yet another embodiment,
the angle ® is from about five degrees to about twenty
degrees. In still other embodiments, the angle © is from about
five degrees to about fifteen degrees. In other embodiments,
the angle © is from about seven degrees to about thirteen
degrees. In still other embodiments, the angle © is from about
nine degrees to about eleven degrees. In yet other embodi-
ments, the angle © is greater than zero degrees, and is less
than fifty degrees.

The positioning of the cutwater 92 at an angle to the center
of'the pump casing 50 and in close proximity to the throat 94
of discharge 80 provides an advantage in the ability to main-
tain pump performance and pump efficiencies in the process-
ing of certain fluids. Specifically, the positioning of the lead-
ing edge 96 of the cutwater 92 assures that the pump casing 50
will retain sufficient fluid during priming to assure that the
seal 98 remains submerged during priming, both when the
pump casing is in a vertical orientation and in a horizontal
orientation, as illustrated in FIGS. 7A and 7B.

The pump casing 50 of the present disclosure is suitable for
processing slurries and may be used to pump both slurries
containing more aggressive solids and fluids containing
lesser amounts of entrained solids. The pump casing 50 may
also be employed in any number of orientations, from vertical
to horizontal.
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In the foregoing description of certain embodiments, spe-
cific terminology has been resorted to for the sake of clarity.
However, the disclosure is not intended to be limited to the
specific terms so selected, and it is to be understood that each
specific term includes other technical equivalents which oper-
ate in a similar manner to accomplish a similar technical
purpose. Terms such as “left” and right”, “front” and “rear”,
“above” and “below” and the like are used as words of con-
venience to provide reference points and are not to be con-
strued as limiting terms.

In this specification, the word “comprising” is to be under-
stood in its “open” sense, that is, in the sense of “including”,
and thus not limited to its “closed” sense, that is the sense of
“consisting only of””. A corresponding meaning is to be attrib-
uted to the corresponding words “comprise”, “comprised”
and “comprises” where they appear.

In addition, the foregoing describes only some embodi-
ments of the invention(s), and alterations, modifications,
additions and/or changes can be made thereto without depart-
ing from the scope and spirit of the disclosed embodiments,
the embodiments being illustrative and not restrictive.

Furthermore, invention(s) have described in connection
with what are presently considered to be the most practical
and preferred embodiments, it is to be understood that the
invention is not to be limited to the disclosed embodiments,
but on the contrary, is intended to cover various modifications
and equivalent arrangements included within the spirit and
scope of the invention(s). Also, the various embodiments
described above may be implemented in conjunction with
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other embodiments, e.g., aspects of one embodiment may be
combined with aspects of another embodiment to realize yet
other embodiments. Further, each independent feature or
component of any given assembly may constitute an addi-
tional embodiment.

What is claimed is:

1. A pump casing for a centrifugal pump, comprising:

a casing body having a circumferential portion and a cen-

terline;

an opening formed in the casing body to provide receipt of

a drive shaft therethrough;

an opening formed in the casing body to provide an inlet

pathway for fluid to enter the casing body; and
a discharge formed in the casing body, the discharge having
a midline,

wherein the centerline of the casing body is determined
when the casing body is in a vertical orientation with the
discharge and the midline of the discharge oriented ver-
tically and the centerline lies in a vertical plane, and

wherein the midline of the discharge is located at a mid-

point of the distance between the centerline of the casing
body and a tangential line of the casing body that extends
parallel to the centerline of the casing body.

2. The pump casing according to claim 1, wherein the
midline of the discharge is parallel to the centerline and
tangential line of the casing body.

3. The pump casing according to claim 1, further compris-
ing a flange associated with the discharge.

#* #* #* #* #*



